Role of Arf1 in endosomal trafficking of protein-metal complexes and cadmium-metallothionein-1 toxicity in kidney proximal tubule cells.
Cadmium (Cd) is nephrotoxic. Circulating Cd-metallothionein complexes (CdMT) are filtered by the kidney, reabsorbed by proximal tubule cells (PTC) via receptor-mediated endocytosis, and trafficked to lysosomes which results in apoptosis. ADP-ribosylation factors (Arfs) regulate vesicular trafficking. Arf1 is traditionally associated with the secretory pathway, but has been recently found involved in endocytotic trafficking in PTC. Hence, the role of Arf1 was investigated in MT-1 and transferrin (Tf) endocytosis, and in CdMT-1-induced cell death in a PTC line by overexpressing Arf1-wildtype (WT) or dominant-negative mutant Arf1-T31N. Endogenous Arf1 distribution in PTC was punctate throughout the cytosol, but was not detected in the plasma membrane. Arf1 colocalized with markers for sorting to late endosomes (Rab7, CLC6). Arf1 weakly overlapped with the late endosomal/lysosomal marker CLC7, but not with markers for early (Rab5, CLC5) and recycling endosomes (Rab11). Arf1-T31N significantly attenuated CdMT-1 toxicity by ∼60% when compared to Arf1-WT. However, overexpression of Arf1-T31N did not prevent internalization of Alexa Fluor 546-coupled Tf or MT-1 which accumulated in an EEA1-positive early endocytotic compartment, but not in Arf1-WT overexpressing cells. We conclude that Arf1 is involved in trafficking of protein-metal complexes, including CdMT, to late endosomes/lysosomes in renal PTC.